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57. Proposed by G. B. M. ZERR, A. M., Ph. D., President and Professor of Mathematics in Bussell College, 
Lebanon, Va. 

A chord is drawn through two points taken at random in the surface of a circle. If 
a second chord be drawn through two other points taken at random in the surface, find 
the chance that the quadrilateral formed by joining the extremities of the two chords 
will contain the center of the circle. 

I. Solution by the PROPOSER. 

LetAf.A'be the first two random points; AB the chord through them ; P, 
Q the second two random points; C, D the chord through them; and the center 
of the circle. Draw OH, OK perpendicular to A B, CD. 

Let AO=r, AM=w, MN=x, CP=y, PQ=z, 
lAOH^O, iCOK=cp, lAOC=f, and ,u=the angle 
AB makes with some fixed line. 

Then AH=rsir\0, CK=rs'mq>; an element of the 
circle at Mis rsinOdOdxo ; at N, djsxdx ; at P, rs\a<pdq)dy ; 
at Q, d>/;zdz. The limits of are and irt; of <p, and 
0, and doubled ; of f, n—10 and n, and doubled ; of //, 
and 2?r ; of w, and 2rsin0=s; of x, and w, and 
doubled ; of y, and 2rshup=v ; and of 2, and y, and 

doubled. Hence, since the whole number of ways the four points can be taken 
is 7i*r s , the required chance is 

p — — j-g III JjJJJ rsm °dOrs'm(pdgodipd/Jdivxdxdyzdz 

" IftZJ o J o J „- 2 J o J o J o J ^^dOdcpdfd^dwxdxy^hj 
" SwJ J J _» J o J « J StoMVvMdvdtdMdnzdx 
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-91FU, Jo J.^Jo M^in'vditdvdtdM 

512 /*4* /* 9 /*" r 1024 /**"■ r 8 

-9^J, Jo J^„ 8in4ft,in4 9 wi ^ d ' & - wJ. J/sin^sin^d^ 

= m f\s^-3esmffcosff-20sm»ffcosH)am i f)d&^i+4^z. 

II. Solution by HENRY HEATON, II. Sc, Atlantic, Iowa. 

Let A and D represent the positions of the first and third points, and sup- 
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pose the second and fourth to be taken somewhere upon the lines BC and EF, 
respectively. 

Put OC*=a, OA=x, OD=y, lOAC=0, z.WC=(j>, lODK^f, and 
lKOF=oo. 

Then acos^—xsmO, and acosa3=iysin/\ 

If either E or F is upon the arc HG, the quadri- 
lateral formed by joining the extremities of the chords 
will contain the center of the circle. 

Since the arc HG = the arc CB, the probability of 
this is (<j>+a))/7r. 

Ifa;>0and <« the chance that the first point is 
taken between x and x + dx is 2rcxdx/a i n=2xdxja z . 

If i/>0 and <a the chance that the third point is taken between the dis- 
tances y and y + dy is 2ydy/a*. 

If 0>0 and <Jtt the chance that the second point is taken between the 
line BC and a second line making at A the angle do is i(AC z + AB i )dO/ia z 7t 
^2[a i + x s (l-2sin*0)']dO/a li 7r=2(l^-2cos s </>+cosS<f>cosec*0)dO/7t. 

If '/'>0 and <£7T the chance that the fourth point is taken between the 
line .EF and a second line making at D the angle dip is 2(1— 2cos 2 ft?+cos 2 ficcosec 2 

f)dlp/7C. 

If we suppose constant while sand <j> vary, xdx=— a 2 8in^cos^cosec 2 #cZ^. 
When a;=0, <f>—ix, and when x—a, (j>=\it—0. Hence the limits of integration 
for ^ are \tc—H and Jar. If we integrate first with respect to 0, the limits for 
are \ti— <$> and Jar, while for tj> they are and hm. 

In like manner we may substitute — a 2 sin<»cosewcosec 2 ^'dc» for ydy and 
integrate between limits \n— oo and J^ for f, and between and. \n. for <». 

Hence the required probability is 

16 fl" f^" f*" fl* 
P=—^\ II I (<A+<»)(l-2cos 2 ^+cos 2 <5cosec 8 0)x 

(1— 2cos 2 aj+cos 2 t»cosec 2 ^')sin^cos^cosec !! esinffi»cos<»cosec 8 ^d^(i(BdW'/' 

256 / , ^' r /"i*" 

— n — i J I (^+c»)sin 4 ^sin 4 a?i'Z0dffii 

^12^+3** -H6)sin 4 <W==4 + (8/37r 2 )==. 77019. 
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MISCELLANEOUS. 

65. Proposed by J. M. COLAW, A. M., Monterey, Va. 

Multiply 6 by 4. Is the problem legitimate when both symbols represent pure num- 
ber ? 

[Note. ' 'A measured or numbered quantity may be divided into a number of parts, or taken a 
number of times; but no number can be multiplied or divided into parts."— McLellan and Dewey's Psy- 
chology of Number. "The astounding thesis is maintained that number is not a magnitude, doesnotpos- 
sess quantity afall, and that 'no number can be multiplied or divided into parts' . "—Lefevre's Number- 
arid Its Algebra.] 



